Surgical resolution of an oesophageal duplication cyst causing regurgitation in a domestic shorthair cat by Doran, Ivan C P et al.
                          Doran, I. C. P., Costa, M. T., & Dawson, L. J. (2015). Surgical resolution of
an oesophageal duplication cyst causing regurgitation in a domestic shorthair
cat. Journal of Feline Medicine and Surgery Open Reports, 1(2),
[2055116915623799]. DOI: 10.1177/2055116915623799
Publisher's PDF, also known as Version of record
License (if available):
CC BY-NC
Link to published version (if available):
10.1177/2055116915623799
Link to publication record in Explore Bristol Research
PDF-document
This is the final published version of the article (version of record). It first appeared online via Sage at
http://jor.sagepub.com/content/1/2/2055116915623799.
University of Bristol - Explore Bristol Research
General rights
This document is made available in accordance with publisher policies. Please cite only the published
version using the reference above. Full terms of use are available:
http://www.bristol.ac.uk/pure/about/ebr-terms.html
Journal of Feline Medicine and Surgery 
Open Reports
 1 –4
© The Author(s) 2015
Reprints and permissions: 
sagepub.co.uk/journalsPermissions.nav
DOI: 10.1177/2055116915623799
jfmsopenreports.com
Creative Commons Non Commercial CC-BY-NC: This article is distributed under the terms of the Creative Commons Attribution-
NonCommercial 3.0 License (http://www.creativecommons.org/licenses/by-nc/3.0/) which permits non-commercial use, 
reproduction and distribution of the work without further permission provided the original work is attributed as specified on the SAGE and Open 
Access pages (https://us.sagepub.com/en-us/nam/open-access-at-sage).
Case description
An 18-month-old female domestic shorthair cat was 
referred to our facility for investigation of a 6 month his-
tory of regurgitation. The episodes were progressively fre-
quent and occurred after each meal. The cat had a ravenous 
appetite and was underweight. Postural feeding and 
empirical treatment for oesophagitis was initiated (famoti-
dine 0.5 mg/kg PO q12h and sucralfate 250 mg PO q12h), 
but this regimen had no effect on the cat’s clinical signs.
The referring veterinary surgeon had obtained cervi-
cal and thoracic radiographs, both before and after oral 
administration of barium sulfate. These radiographs had 
been submitted to the imaging department at our facility 
for a further opinion. A space-occupying lesion was vis-
ible that had characteristics of a cranial mediastinal 
mass, such as tracheal elevation, in addition to character-
istics of an oesophageal dilation/diverticulum. The cat 
was referred for further investigation.
Computed tomographic imaging demonstrated a 
well-defined space-occupying lesion, measuring 26 mm 
× 26 mm × 50 mm, within the cranial mediastinum, 
lying flush to the left thoracic wall. The lesion was fluid 
attenuating (mean Hounsfield unit value 16). The 
lesion’s thin wall enhanced postcontrast administration 
(2.5 g IV iopamidol), while its homogenous contents did 
not enhance.
The lesion compressed the trachea and cranial vena 
cava where these structures passed dorsal to the lesion. 
At the thoracic inlet, the oesophagus was markedly and 
focally dilated with gas ventral to the trachea. It was dis-
placed ventrally and to the right side and was com-
pressed by the cranial thoracic lesion, before resuming a 
more normal position dorsolateral and to the right of the 
trachea at the level of the fourth pair of ribs.
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Abstract
Case summary An 18-month-old female domestic shorthair cat was referred for investigation of a 6 month period of 
regurgitation. Contrast radiography indicated an intramural oesophageal structure. Ultrasound-guided fine-needle 
aspiration of the area retrieved viscous fluid containing high numbers of squamous epithelial cells. Computed 
tomography disclosed a thin-walled contrast-enhancing structure containing non-enhancing homogenous contents. 
Exploratory thoracotomy confirmed an intramural cystic oesophageal structure, which was resected. Histopathological 
analysis of the resected tissue demonstrated an intramural oesophageal duplication cyst. A 12 month follow-up 
period has seen complete resolution of the cat’s clinical signs.
Relevance and novel information This is the first report of successful oesophageal duplication cyst removal in a cat. 
Oesophageal duplication cysts should be included on the differential list for dysphagia and regurgitation in cats. 
Complete surgical removal in this cat carried a good long-term outcome.
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An ultrasound-guided fine-needle aspirate harvested 
thick cream-coloured material from the space-occupying 
lesion. Cytological analysis demonstrated very high 
numbers of well-differentiated squamous epithelial cells 
exhibiting mild anisocytosis, polygonal-to-angular 
shape with predominantly pyknotic nuclei and fully 
keratinised pale blue cytoplasm. Additionally, there 
were low numbers of non-degenerated neutrophils and 
very low numbers of deeply vacuolated macrophages. 
No organisms were seen. No criteria for neoplasia were 
identified.
The following day the cat underwent surgical resec-
tion of the mass. A median sternotomy was performed 
along sternebrae 1–6, using an oscillating saw. The mass 
was found to be within the wall of the thoracic oesopha-
gus. An oesophageal tube was passed orally and guided 
by the surgeon past the oesophageal mass. The oesopha-
geal muscle was incised longitudinally over the mass 
and the exposed mass was bluntly dissected free after a 
plane of cleavage was identified (Figure 1). The mass 
was readily separated from the oesophageal tissues and 
appeared smooth and thin walled. At one point in the 
procedure, the mass wall began to split releasing turbid 
fluid that resembled that retrieved during fine-needle 
aspiration. When the mass was removed, only a translu-
cent non-muscular membrane separated the oesopha-
geal lumen from the external surface. The oesophagus in 
this region was repaired using 4-0 polydioxanone sutures 
in a simple interrupted pattern, engaging the submucosa 
and the muscular layer.
A 10 F Mila chest drain was placed at the left seventh 
intercostal space and the sternotomy site was closed in 
routine fashion, employing 2-0 polydioxanone figure-of-
eight mattress sutures around the sternebrae. The over-
lying pectoral muscles, subcutaneous tissues and skin 
were closed in layers.
Multi-modal analgesia was provided; an epidural 
block (morphine) was administered preoperatively, an 
opiate (fentanyl) continuous rate infusion was adminis-
tered intra- and postoperatively, local anaesthetic was 
infused into the parasternal tissues during surgery and 
non-steroidal anti-inflammatory agents were delivered 
postoperatively.
The mass was fixed in 10% neutral buffered formalin, 
processed routinely and embedded in paraffin (Figure 2). 
Sections were cut at 5 µm and stained with haematoxylin 
and eosin. The histopathological appearance was of a 
partially collapsed cystic mass, the lumen of which con-
tained a small amount of amorphous, eosinophilic mate-
rial (fluid) with aggregates of macrophages, neutrophils 
and sloughed epithelial cells. The cyst lining consisted 
of  stratified squamous epithelium, appearing multifo-
cally spongiotic and being infiltrated by small numbers 
of  lymphocytes, plasma cells and neutrophils. The 
 connective tissues underlying the epithelium contained 
a moderate-to-marked, nodular-to-coalescing infiltrate 
of lymphocytes and plasma cells, with some mac-
rophages and neutrophils. The inflammation extended 
into skeletal muscle surrounding the cyst, where it var-
ied from aggregates of lymphocytes and plasma cells to 
large numbers of neutrophils infiltrating between skele-
tal muscle myocytes. The histopathological appearance 
of the cyst was considered consistent with a diagnosis of 
intramural oesophageal duplication cyst.
At the time of writing (June 2015), 12 months after 
surgery, the cat has gained weight, has had no further 
episodes of regurgitation since its return home, receives 
no medication and eats a normal commercial (dry and 
tinned) cat food.
Figure 1 Cranial sternotomy. The cat’s head is to the left. 
The ventral wall of the thoracic oesophagus has been 
longitudinally incised to reveal the duplication cyst
Figure 2 Histology. The cyst wall is surrounded by skeletal 
muscle and the lumen contains sloughed epithelial cells 
(haematoxylin and eosin, × 100)
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Discussion
This is the first report, to our knowledge, of successful 
removal of an oesophageal duplication cyst in a cat. An 
oesophageal duplication cyst has been reported once in a 
dog, five times in horses and once in a crab-eating 
macaque (cynomolgus monkey).1–7 Duplication cysts 
have been reported in the lower gastrointestinal tract in 
cats.8,9 They are a recognised phenomenon in humans, 
although they are considered to be very rare.10 Differential 
diagnoses include a thyroglossal duct cyst, which has 
been reported in both the cervical tissues and mediasti-
num of cats,11,12 in addition to branchial cysts, which 
have been reported in cats.13 Other differential diagnoses 
included abscessation and neoplasia.
Mediastinal cysts typically display a clear low-cellu-
larity fluid and are usually lined with columnar ciliated 
epithelium. Both of these features contrast with the cyto-
logical picture in this case. Another distinguishing fea-
ture is that mediastinal cysts do not include a muscular 
wall. Simple oesophageal cysts are reported in humans. 
Unlike duplication cysts, simple oesophageal cysts 
exhibit only an epithelial lining. To our knowledge, sim-
ple oesophageal cysts are also yet to be reported in cats.
Oesophageal duplication cysts are congenital abnor-
malities of the foregut. In humans, they arise from devel-
opmental abnormalities which occur during the first 8 
weeks of embryological development. They are charac-
terised by three elements:14 (1) the cyst is contained 
within or attached to the oesophageal wall; (2) the cyst 
wall includes one or two muscle layers (this distin-
guishes them from simple oesophageal cysts, which only 
contain epithelium within their wall); and (3) the epithe-
lial layer represents some level of the gastrointestinal 
tract (squamous, cuboidal, columnar, ciliated or 
pseudostratified).
There are three types of foregut duplication cysts in 
humans: bronchogenic, oesophageal (enteric) and neu-
roenteric. Bronchogenic cysts are the most common 
cystic lesions of the mediastinum and are usually accom-
panied by cartilaginous tissue in the cystic wall. 
Neuroenteric cysts are oesophageal duplication cysts 
that extend into the spinal canal. In the literature, foregut 
duplication cysts have been reported in one dog and in 
one cat,1,9 and both were non-neuroenteric oesophageal 
cysts. In 80–90% of human cases, oesophageal duplica-
tion cysts do not communicate with the oesophageal 
lumen. All locations along the oesophageal axis are rep-
resented. Their aetiology is unknown.
Several theories are proposed regarding the aeti-
opathogenesis.15 The first is that during embryological 
development, the laryngotracheal groove divides into 
the dorsal and ventral portions, which become the 
oesophagus and respiratory tract, respectively. An 
oesophageal cyst forms when the secretory vacuoles 
during foregut luminal obliteration fail to coalesce. The 
timing of the budding error dictates the location of the 
cyst. The second theory is partial or abortive twinning, 
namely the incomplete fusion of two individuals during 
embryogenesis. Intrauterine vascular accidents are the 
third theory. Finally, there is the split notochord theory. 
The notochord separates from the endoderm during 
embryogenesis due to ingrowth of mesoderm. If this 
separation is incomplete, endoderm is drawn into the 
spinal canal, creating either a cyst or diverticulum and 
causing failure of ventral closure of the spinal canal. This 
is the only theory that can explain the association, seen 
in humans, between mediastinal duplications and verte-
bral anomalies.
One cat has been reported with multiple cysts along 
the gastrointestinal tract,9 which included a cyst in the 
caudal thoracic oesophagus. That cyst was partially 
resected and omentalised on two occasions but recurred 
each time and so the cat underwent a third surgery but 
did not recover from general anaesthesia.
Oesophageal duplication cysts may cause dysphagia 
and discomfort, because of local compression of the 
oesophageal lumen. Rupture of these cysts, in a medias-
tinal location, has been reported to cause mediastinitis in 
humans. A single report of malignant transformation 
exists in the human literature.16
Conclusions
Treatment of oesophageal duplication cysts entails surgi-
cal removal. The reported prognosis following complete 
surgical resection is good.10 Oesophageal duplication 
cysts should be included in the list of differentials for 
cats presenting with regurgitation or dysphagia.
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